(19) 



J 




(12) 



EuropSisches Patentamt 

European P«.n. OHtee ^^^g 
OHlce europ6en des brevets v " ^ 

EUROPEAN PATENT APPLICATION 

(51) int. Ci.«: H03G 3/30 



(43) Date of putjiication: 

nnncioa? Riilletin 1997/18 

W^^V*'- ■ ' 

((21) Application number: 96116644.4 
( (22) Date of filing : 1 7.1 0.1 996 

(84) Designated Contracting States: 
DE FR GB IE IT 

(30) Priority: 23.10.1995 US 5837 

29.03.1996 US 624302 

(71) Applicant: THOMSON CONSUMER 
ELECTRONICS, INC. 
Indianapolis, IN 46206 (US) 



(72) Inventor: Muterspaugh, Max Ward 
Indianapolis, IN (US) 

(74) Representative: WSrdemann, Hernies, Dipl.-lng. 
et al 

Thomson Consumer Electronics Sales GmbH 
Postfach9l 1345 
30433 Hannover (DE) 



(54) Apparatus for controlling the conversion gain of a down converter 

^ ' (220) is included in the indoor unit (202) of the receiving 

system and the gain control signal is coupled to ttie oirt- 
door unit (200) in direct or in encoded form. In the latter 
case the encoded gain control signal can be coupled to 
the down converter via the coaxial cable (222) con- 
nected betv^feen the outdoor (200) and indoor unite 
(202) In a receiving system which processes digitally 
encoded information, the error rate of the informaton 
which is decoded in the indoor unit (202) can be utiized 
to generate the gain control signal for the gain controlla- 
ble stage (106) of the outdoor unit (200). 



(57) A down converter, such as a low noise block 
LNB) converter, of the outdoor unit (100) of a terrestrial 
microwave or satellite receiving system includes appa- 
ratus for automatically controlling the conversion gam of 
the down converter. In one embodiment the a;^^;^^*^ 
gain control apparatus, including a gam ^o"*-^"^ 
stage (106) and a gain control signal generator (1 ^) for 
aenerating a gain control signal in response to the ou^ 
IT£J of'the down converter, are both mcU.d«. 
Lhin the outdoor unit (100). In another en*.od.ment 
the gain controllable RF stage (106) is mcluded in ttie 
outdoor unit (200). but ttie gain control signal generator 
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Description 



The invention relates to a down converter of a com- 
munications receiver and. more particularly, to appara- 
tus for dynamically controlling the conversion gain of a 
down converter. 

In a microwave distribution system for digital televi- 
sion signals, the television signals are transmitted on 
radio frequency (RF) can-ier signals in the L-band micro- 
wave frequency range (e.g.. 2150 to 2686 MHz). A 
highly directive dish-like antenna of a receiving system 
receives the microwave signals transmitted by the tele- 
vision signal transmitter. A low noise block (LNB) con- 
verter converts the entire range ("block^ of relatively 
high frequency microwave signals transmitted by the 
transmitter to a more manageatrfe lower range of fre- 
quencies (e.g.. 128 to 408 MHz). This process is known 
as "down conversion". Typically, the LNB converter is 
part of an outdoor unit wrtiich includes the dsh-like 
receiving antenna and the LNB converter. The receiving 
system also comprises an indoor unit. The RF signals 
from the outdoor unit are coupled through a coaxial 
cable to the indoor unit. The indoor unit includes a tuner 
for selecting the RF signal con-esponding to a desired 
channel from the RF signals received from the LNB con- 
verter and for converting the selected RF signal to an 
even lower intermediate frequency (IF) signal. The 
indoor unit also includes a signal processing section for 
demodulating and decoding the IF signal. The RF sig- 
nals produced by the LNB converter are sometimes 
refen-ed to as "first IF" signals, and therefae the IF sig- 
nal produced by the tuner is sometimes referred to as a 
"second IF" signal. 

Typically, there is a single transmission site for all of 
the microwave signals which are received by the out- 
door unh. As such, the distance from that transmissfon 
site to the receiving antenna generally determines the 
signal strength of all of the RF signals received by the 
outdoor unit. In some instances, where the receiver is 
relatively near to the transmitter site, the received RF 
signals may overload the LNB converter and the result- 
ing distortion products may degrade the performance of 
the indoor unit. In a digital television transmission sys- 
tem, in which television information is encoded in digital 
form, such an overload may cause decoding errors 
within the signal processing section of the indoor unit. 
Such decoding errors are often catastrophic in that they 
may cause a total loss of television image and audio 
information. 

To alleviate tiiis problem, receiver installation tech- 
nicians are instructed, when installing ttie system, to 
use a relatively low gain antenna (e.g.. 20 dB gain) 
when the receiving location is near to a fransmitter site 
and use a relatively high gain antenna (e.g.. 24 dB gain) 
when the receiving location is far from tiie transmitter 
site (e.g.. 30 miles or more). However, even witti a low 
gain antenna, an overload of the LNB converter may 
occur. Thus, technician are also insto-ucted to use a 
LNB converter with a relatively low conversion gain for 



10 



15 



SO 



25 



30 



35 



40 



45 



SO 



55 



ir^lations which are near the transmitter site. Gener- 
ally, an installation technidan can select one of two LNB 
converters having either a 20 dB or a 30 dB conversion 
gain. 

Such an equipment selection process has been 
found to be error prone. For example, if ttie technician 
has incon-ectly selected an antenna and LNB converter 
combination for a particular site, an optimal signal level 
avoiding the extremes of loo weak a signal and signai 
overload, may not be provided. Consequentiy. the 
rndoor unit may produce decoding enrors resulting in 
video and audio dropouts. 

Therefore, it has been recognized by the applicant 
ttiat a need exists in the art for a LNB converter contain- 
ing automatic gain cortrol (AGO) circuib^y which adjusts 
ttie conversfon gain of the LNB converter to compen- 
sate for variation in the received signal sfrength 
Accordingly, the present invention concerns apparatus 
for dynamically controlling the conversion gain control of 
a down converter such as a LNB converter included in 
an outdoor unit. 

More particularly, a low noise block (LNB) converter 
incorporating the invention comprises a gain conto^olled 
RF amplifier, a conversion stage including a mixer and a 
local oscillator, and an output amplifier, and a gain con- 
ti-ol signal generator which responds to the output signal 
of ttie output amplifier to produce a gain conh-ol signal 
The gain control signal is applied to the gain conto-olled 
RF amplifier such ttiat the gain of the amplifier is sub- 
stantially constant for for input signal levels above a pre- 
determined ttireshold. 

In one embodiment, the entire automatic gain con- 
to-ol apparatus is totally included within the outdoor unit. 

In another embodiment of the invention, portions of 
the gain control apparatus are partially included in ttie 
outdoor unit and partially included in the indoor unit 
More specifically, ttie gain conti-ol signal generator 
included in the indoor unit of ttie receiving system The 
gam conti-ol signal generated by ttie gain control signal 
generator is coupled through a ti-ansmissfon patti to ttie 
outdoor unit of the receiver system. For example ttie 
ti-ansmission path may comprise the center conductor 
of the coaxial cable which connects ttie outijoor unit to 
ttie indoor unit To facilitate transmitting the conto^ol sig- 
nal on a single conductor such as ttie center conductor 
of the coaxial cable, an encoding apparatus is included 
in ttie indoor unit to modulate a signal carried by ttie sin- 
gle conductor with gain conti-ol information. For exam- 
ple, the gain conto-oi signal may be converted to a 
frequency modulated low frequency tone wNch is cou- 
pled to the center conductor of tiie transmission line 
The center conductor is coupled to a tone decoder 
witiiin tiie outdoor unit which regenerates ttie gain con- 
trol signal for controlling ttie gain of ttie RF amplifier 
Alternatively, the magnitude of the supply voltage for tiie 
LNB converter which is typically can-ied to the LNB 
ttirough the center conductor of tiie coaxial cable may 
be modulated by ttie gain cortrol signal. 

The teachings of the present invention can be read- 
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ily understood by considering the following detailed 
desaiption in conjunction with the accompanying draw- 
ings in which: 

FIG 1 depicts a block diagram o1 a low noise block 
(LNB) converter containing an embodiment of the 
present invention; and 

FIG 2A ana logemei uvyM « — a 

a communication system containing an alternative 
embodiment of the present invention. 

In the various Figures, identical reference numerals 
have been used where possible to designate identical or 
similar elements that are common to the figures. 

The invention will be desaibed with reference to a 
terrestrial microwave digital television distribution sys- 
tem in which the television information is transmitted in 
encoded and compressed form in accordance with a 
pre-determined digital compression standard such as 
ihe Moving Pictures Experts Group standard (com- 
monly known as the MPEG standarel). It will be under- 
stood by those skilled in the art that other embodiments 
of the invention may be used in other communication 
systems For example, an embodiment of the invention 
may be used in a digital satellite television system such 
as the DirecTV satellite telwision system operated by 
Hughes Corporation of California. In addition, while frie 
invention is particularly useful when used in a digital 
communication system in which processing errors due 
to even a small degradation of the signal to noise per- 
formance can be catastrophic, the invention is also use- 
ful in an analog communication system to improve the 
signal to noise performance. 

FIG 1 depicts a block diagram of a low noise block 
(LNB) converter 100 incorporating an embodiment of 
the present invention as it may be employed in a terr^- 
trial microwave digital television receiving system. The 
LNB converter 100 is included in tiie outdoor unit of the 
receiving system, together with a dish-like receiving 
antenna (not shown). The LNB converter 100 contains 
an input port 102 coupled to ttie antenna, a first RF 
input bandpass filter 1 04. a gain controlled RF amplifier 
106 a second RF input bandpass filter 108, a conver- 
sion stage 109 including a mixer 110 and a local oscilla- 
tor (LO) included in a phase locked loop (PLL) nz 
included in arrangement, a RF output filter 114 and a 
RF output amplifier 1 16 and a gain control signal gener- 

The exemplary microwave digital television distribu- 
tion system operates in the 2100 to 2700 MH^ r^"9^ 
including two disparate frequency bands o^ 21 50 to 
2162 MHz and 2500 to 2686 MHz. Accordingly, the first 
RF fiher 104 comprises a pair of RF bandpass filters 
118 and 120 connected in Parallel beti«,een tiie .npirt 
port 102 and the RF amplifier 106. The first RF filter 118 
passes RF signals in the 2150 to 2162 MHz band and 
the second RF filter 120 passes RF signals in the 2500 
to 2686 MHz band. ^ ^. . , 

The RF amplifier 106 is used in this embodiment of 



tiie invention as an illusti-ative gain control device. As 
will be discussed below, other gain control devices may 
be used. The RF amplifier 106 is typically a two stage 
amplifier providing a maximum gain of about 15 dB. 
^ Either one or both stages of the RF amplifier is fabn- 
cated using a dual-gate GaAsFET or MOSFET transis- 
tor where, for each FEX the f irst gate forms an RF input 
terminal for the amplifier 106 and the second gate is a 
gain control terminal for receiving a gain cof itrol voltage. 
10 When tiie gain control voltage applied to the second 
gate is at its maximum value, tiie amplifier 106 has a 
maximum gain. As the gain control voltage applied to 
the second gate is decreased, the gain of the amplifier 
106 decreases. Either one or both of the FETs can be 
,5 used for gain control. Such an RF AGO circuit using 
dual-gate MOSFET is described in Trout. "Small-Signal 
RF Design With Dual-Gate MOSFETs", Motorola Semi- 
conductor Product Application Note. AN-478. Other 
amplifier circuits such as bipolar transistor amplifiers 
20 may also be used as gain confrolled amplifiers. 

■me output signal of tiie second RF bandpass filter 
108 is coupled to the conversion stage 1 09 including the 
mixer 110 and the local oscillator included in the PLL 
1 12 The mixer 110 may comprise a conventional diode 
25 mixer which has a loss of approximately 6 dBJn mis 
embodiment tiie local oscillator frequency is 2278 MHz. 
Consequently, the mixer 110 produces low side compo- 
nents having RF signals in the frequency range 
between 116 MHz (i.e.. 2278-2162 MHz) and 128 MHz 
30 (ie 2278-2150 MHz) and a high side component hav- 
ing RF signals in the frequency range betiween 222 MHz 
(ie 2500-2278 MHz) and 408 MHz (i.e.. 2686-2278 
MHz) Filter 1 1 4 has a bandpass which passes RF sig- 
nals in the 1 16 to 402 MHz frequency range. The output 
35 signals of the filter 114. although in the RF frequency 
range may be termed IF (intermediate frequency) sig- 
nals, and thus, the filter 1 1 4 is labeled as an "IF Filter" in 
FIG 1 

The output signals of the IF fitter 1 1 4 are coupled to 
40 an output amplifier 116. The output amplifier 116 may 
comprise a two stage amplifier providing a total gam of 
approximately 20 dB. The output of the output amplifier 
1 16 is coupled through a capacitor 124 to a RF output 
126 which in turn is connected to one end of the center 
45 conductor of a coaxial cable (not shown in FIG. 1). The 
other end of the center conductor of the coaxial cable is 
connected to the RF input of the indoor unit of the 
receiving system (as is indicated in FIG. 2B). 

Typically, the DC power for the LNB converter 1 00 is 
50 provided via the center conductor of tiie coaxial cable 
from the indoor unit. For this purpose, as is indicated in 
FIG 1 an inductor 128 is connected via output port 126 
between the center conductor of the coaxial cable to a 
DC voltage regulator section 130 which generates vari- 
55 ous supply voltages for the active circuits of tiie LNB 
converter 100. . 

An automatic gain control (AGO) signal generator 
146 includes an AGC detector 132 coupled in cascade 
with an AGC signal processor 134. In its simplest form. 
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the AGC detector 132 conprises a conventional diode 
detector 136, for example, corrprising a Schottky barrier 
diode in combination witti a resistor and capacitor load. 
Specifically, the diode is connected, by its anode lead, 
to the output of the output of the output amplifier 116. 
The cathode lead of the diode is connected to the resis- 
tor and capacitor load and to the AGC signal processor 
134. The detector 136 rectifies the output RF signal and 
applies the rectified signal to the AGC signal processor 
134. The poling of the diode may be reversed if desired. 

The AGC signal processor 134 in its simplest form 
comprises a DC amplifier, such as an operational ampli- 
fier 138. The rectified signal generated by AGC detector 
132 is applied to a first input of the operational amplifier 
138. A threshold voltage provided by a source 140 is 
applied to a second input of the operational amplifier 
1 38. The operational amplifier 1 38 provides a maximum 
output signal until the rectified signal RF output signal 
exceeds the threshold voltage. At that point, the output 
signal of the operational amplifier will be decrease as 
the rectified signal increases. The output signal of the 
operational anpWier 138 is the gain control agnal pro- 
vided to the RF amplifier 106. In this manner, after the 
rectified signal has exceeded the threshold voltage, as 
the rectified signal increases in magnitude, the gain 
control signal decreases in magnitude. 

As described above, in the embodiment described 
so far, the gain control signal is applied to one gate of a 
dual-gate GaAsFET or MOSFET to control the overall 
conversion gain of the LNB converter 100. As an after- 
native gain control device, a PIN diode attenuator 144 
can be positioned between the f irst R F filter 1 04 and the 
RF amplifier 106. The RF amplifier 106 in this case 
would have a fixed gain and the attenuation of the PIN 
diode attenuator would be controlled by the gain control 
signal. As such, a decrease in the magnitude of the gain 
control signal would increase the attenuation of the 
input signal to the RF amplifier 106. Of course, the rela- 
tionship between the gain control signal magnitude and 
the attenuation value may vary depending upon the 
specific circuit an-angement which is used to implement 
the invention. For example, the operational amplifier 
may produce a control signal that increases with 
increasing output signal strength and, as such, the 
attenuation vrauld increase with increase of the gain 
control signal. 

The gain control may also be provided in discrete 
gain control steps. For example, an attenuator can be 
"switched-in- or "swHched-out" of the signal path 
between the first RF filter 104 and the RF amplifier 106 
in response to the gain control signal. When the 
detected output signal is larger than the voltage thresh- 
old, the gain control signal vrauld cause the attenuator 
to be "switched-out". When the output signal is below 
the voltage threshold, the attenuator would not be 
"switched-in". More than one gain control step can be 
provided with the addition of more attenuators. 

In the embodiment of the invention described with 
respect to FIG. 1 , the automatic gain control provisions 
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were conpletely contained writhin the outdoor unit. In 
the embodiment of the invention depicted in FIGS. 2A 
and 2B, part of the gain control circuitry is included in 
the outdoor unit and part b included in the irxloor unit 
More specifically, the gain controllable stage remains in 
the down converter of the outdoor unit, but the gain con- 
trol signal generator is included in the indoor unit and is 
coupled back to the down converter of the outooor unit. 

FIGS. 2A and 2B together depict the embodiment 
of the invention in which portons of the automatic gain 
control arrangement are incorporated both in the out- 
door unit 200 shown in FIG. 2A and in the indoor unit 
202 shown in FIG. 28. The outdoor unit depicted In FIG 
2A is similar to that in FIG. 1 ; therefore, only the differ- 
ences are discussed below. 

The indoor unit 202 shown in FIG. 28 comprises a 
tuner including a first RF f iHer 204. a RF ampHf ier 206 a 
second RF filter 208 and a conversion stage 209 includ- 
ing a mixer 210 and a local oscillator included in a 
phase locked loop (PU.) 212. The RF output signals, 
which are received from the outdoor unit 200 via the 
coaxial cable at an RF input 223. are coupled through a 
capacitor 201 to the tuner 203. The two RF filters 204 
and 208 and the RF amplifier 206 filter and amplify the 
received RF signals. The local oscillator signal received 
by mixer 210 from the phase lock loop 212 has a fre- 
quency which is controlled by a microprocessor (not 
shown) to select the particular RF signal corresponding 
to the desired channel from the "block" of RF signals 
received from the outdoor unit 200. 

The indoor unit 202 also includes an IF amplifier 
214, a first IF filter 216 and a second IF amplifier 218 
The IF signal produced by mixer 210 is amplified and fO- 
tered and then amplified again by the IF amplifier 214 
IF filter 216 and IF amplifier 218. The IF signal proc- 
essed by IF amplifier 214, IF filter 216 and IF amplifier 
218 may be called a "second IF signal" because the RF 
output signals of outooor unit 200 may be called "first 
IF- signals. By way of example, the second IF signal can 
have a frequency in the order of 44 MHz. 

The processed "second" IF signal is coupled to a 
signal processing section 220 which demodulates 
decodes and decompresses the digital television infor- 
mation to produce digital signals representing video and 
audio information. Signal processing section 220 also 
converts the digital signals into corresponding analog 
signal suitable for displaying a television image and pro- 
ducing a corresponding audible response. 

A power supply unit 232 generates supply voltages 
for vanous sections of indoor unit 202. In addition 
power supply 232 generates a supply voltage for the 
LNB converter of outdoor unit 200. Typically as is 
shown in FIG- 2B, ttie LNB supply voHage is coupled to 
the LNB converter of outooor unit 200 via the center 
conductor of the coaxial cable 222 connected between 
RF output port 126 of the LNB converter 200 and of ttie 
input port 223 of ttie indoor unit 202. The capacitor 201 
prevents the LNB supply voltage form being coupled to 
the input of ttie tuner 203, and inductor 226 prevents the 
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RF input signals from being coupled to power supply 

232. ^ . , 

A gain control signal generator 221 of signa^ 
processing section 220 responds to the magnitude of 
the demodulated signal to generate a gain confrol sig- 
nal More specifically, the demodulator portion of signal 
processing section 220 produces pulse signals corre- 

^ .^...^cH iai<»/icinn information. 

sponamg to me uiyiieiiiy CI n.~v.^v- ~ 

Gain control signal generator 221 generates a signal 
representing the magnitude of the pulse signate. The 
magnitude representative signal is conrpared to a 
threshold and generates a gain control signal which has 
a magnitude related to the magnitude of the pulse sig- 
nals when the threshold is exceeded. This process may 
take place in analog or digital form. Alternatively the 
outdoor unit gain control signal can be generated in 
response to the magnitude of the second IF signa . n 
addition, the gain control signal generator for the LNB 
converter of the outdoor unit 200 may share portions of 
signal processing section 220 used to generate a gain 
control signal for the RF amplifier 204 of the indoor unrt 
202, as is indicated in FIG. 2B. 

The gain control signal can also be derived m 
response to errors produced by the digital sigrial 
decoder within the signal processor 220. More specifi- 
cally, the decoder includes error correction provisions 
such as a forward error correcting (FEC) section operat- 
ing for example, according to the well known Reed- 
Solomon algorithm. Gain control signal gener^or 221 
can monitor the bit error rate detected by the FEC sec- 
tion of the decoder and can adjust the gain control sig- 
nal to change the conversion gain of the down converter 
to reduce the error rate. For example, when the error 
rate becomes unacceptable, the gain control signal nriay 
be changed to increase the gain of the RF amplif ler 1 06 
in the LNB converter 200 by a predetermined amount^tt 
the error rate improves, the gain of the RF amplifier 106 
is caused to again increase by the predetermined 
amount. Tfiis process is repeated until the error rate no 
longer improves. Conversely, if upon the first or any sub- 
sequent gain increase, the brt en-or rate worsens, frie 
gain of the RF amplifier 106 is caused to repeatedly 
decrease in steps until the error rate stabilizes. 

The outdoor gain control signal generated by gain 
control signal generator 221 is coupled to a gain control 
signal encoder 224. The gain control signal encoder 
224 encodes the gain control signal and couples the 
coded signal to a transmission path that carries the 
coded signal to the outdoor unit 200. Advantageously, 
the transmission path is the center conductor of the 
coaxial cable 222 connected between the indoor unit 
202 and the outdoor unit 200. For example, the control 
signal encoder 224 can convert the gain control signal 
into a relatively low frequency tone, such as an audio 
frequency tone, having a frequency dependent on the 
magnitude of the gain control signal. A voltage control- 
led oscillator may be used for this purpose. The gain 
control signal for the outdoor unit 200 can be encoded 
using other encoding techniques, such pulse width 



modulation, amplitude modulation and the like. The 
encoded gain control signal is coupled via a low pass fil- 
ter comprising the inductor 226 (which is already used 
to isolate power supply 232 from the RF input signals). 
5 to the center conductor of the coaxial cable 222. 

As shown in FIG 2A, in the outdoor unit 200, a 
decoder 230 is coupled through the inductor 128 and a 
capacitor 129 to the center-conductor of the coaxial 
cable for decoding the encoded gain coniroi sigi.a.. .n 
10 the case of tone signal having a frequency modulated in 
accordance with the magnitude of the gain control, 
decoder 230 may comprise a frequency discriminator. 
The output of the decoder 230 is a DC voltage corre- 
sponding to the gain control signal which was generated 
15 Within the indoor unit 202. The decoded gain control sig- 
nal is applied to the gain controllable stage, such as RF 
amplifier 106, of the outdoor unH 200. As described with 
reference to FIG. 1. the gain controllable stage can 
comprise a gain controllable amplifier, such as a GaAs- 
20 FET MOSFET or bipolar transistor amplifier, or a con- 
trollable attenuator. 

The gain control signal for LNB converter 200 does 
not necessarily have to be encoded. The gain control 
signal can be applied to the center conductor without 
25 encoding if the center conductor is not used to supply 
power to the outdoor unit. In addition, depending on 
power supply noise specification of the LNB converter 
200, the gain control signal can be superimposed on the 
LNB power supply voltage to modulate its level. If the 
30 gain control signal modulation of the LNB supply volt- 
age is kept at a reasonably low level, the supply volt- 
ages produced by regulator 130 in the LNB converter 
200 will not change in response to the gain control sig- 
nal However, the gain control signal modulation can be 
35 detected by the decoder and converted to the gain con- 
trol signal for the controllable gain control stage 

Rather than coupling the gain control signal from 
the indoor unit 202 to the LNB converter 200 via the 
coaxial cable 222, a separate path, for example com- 
40 prising a twisted pair of conductors, can be used. 

One or more of the following advantages result from 
the automatic gain control provisions of the down con- 
verter arrangements which have been described: 

The amplitudes of the RF output signals are main- 
45 tained at a relatively constant level, although the ampli- 
tude of the amplitudes of the RF input signals supplied 
by the antenna may vary significantly. 

The signal to noise performance is improved. 
High level received RF signals are not distorted by 
50 the down conversion process. In a digital receiving sys- 
tem this minimizes video and audio dropouts due to 

decoding errors. 

The the amplitude variations due to the well known 
phenomenon of microw^ave fading is reduced. 
55 The criticality of installation procedures is reduced. 
Another use of the gain control signal for the out- 
door unit is to optimally position the antenna during 
installation. The gain control signal may be used to indi- 
cate signal strength to an installer either visually, such 
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as by means of a meter, or aurally, such as by means of 
an audio tone generator whidi generates an audio 
response which c*ianges frequency or amplitude as the 
signal strength changes. The embodiment shown in 
FIG. 1 . in which a gain control signal is generated within 
the LNB converter 1O0. is particularly useful in this 
regard in that signal strength indication device can be 
coupled directly to gain control signal generator 146 of 
the outdoor unit, where the antenna alignment is taking 
place. 

Although various embodiments and modifications 
which incorporate the teachings of the present invention 
have been described in detail, those skilled in the art 
can readily devise many other emtjodiments which still 
incorporate these teachings and fall within the scope of 
the invention defined by one or more of the following 
claims. 

Claims 

1 . Apparatus comprising : 

a down converter of an outdoor unit (100; 200) 
of a receiving system for converting the fre- 
quency band of RF signals received from an 
antenna to a lower frequency band and having 
an output (126) for coupling the converted RF 
signals to an indoor unit (202) including a tuner 
(203) and a demodulator (220) and coupled to 
the output (126) of said down converter via a 
coaxial cable (222) ; 

a gain control signal generator (146) respon- 
sive to said converted RF signals for producing 
a gain control signal; 

means (106). included within said down con- 
verter and coupled to said gain control signal 
generator (146), for controlling the conversion 
gain of said down converter In response to said 
gain control signal. 
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2. The apparatus of daim 1 wherein: 

said gain control signal generator (146) com- 
prises a signal detector (132) responsive to said 
converted RF signals into a signal representing the 
magnitude of said converted RF signals. 
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included within said outdoor unit (100). 

6. The apparatus of daim 1 wherein: 

said gain control signal generator (146) is 
induded within said indoor unit (202). 

7. The apparatus of daim 6 wherein: 

said control signal generator (146) is respon- 
sive to an output signal of said demodulator (220) of 
said indoor unit (202). 

8. The apparatus of daim 6 wherein: 

an encoder (224) is induded with said indoor 
unit (202) and is responsive to said gain control 
signal for generating an encoded gain control 
signal; 

a decoder (230) is induded in said outdoor unit 
for decoding said encoded control signal to 
generate a decoded gain control signal for con- 
trolling the conversion gain of said down con- 
verter; 

a transmission path is coupled between said 
encoder (224) and said decoder (230) for cou- 
pling said encoded control signal from said 
encoder (224) to said decoder (230). 

9. The apparatus of claim 8 wherein: 

said transmission path is said coaxial cable 
(222) and said encoder and decoder are coupled to 
a center condurtor of said coaxial cable (222). 

10. The apparatus of claim 8 wherein: 

said encoder (224) is a tone generator for 
generating a tone having a frequency modulated in 
accordance with said gain control signal; and 

said decoder (230) is a tone decoder for 
generated said decoded gain control signal 
response to the frequency of said tone signal. 
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The apparatus of daim 2 wherein: 

said gain control signal generator (146) fur- 
ther indudes means (138) for amplifying said mag- 
nitude representative signal. so 

The apparatus of daim 3 wherein: 

said amplifying means (138) amplifies said 
magnitude representative signal when the magni- 
tude of said magnitude representative signal 55 
exceeds a threshold. 

The apparatus of daim 1 wherein: 

said gain control signal generator (146) is 
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The apparatus redted in claim 10 wherein: 

said indoor unit (202) includes a power sup- 
ply (232) for generating various supply voltages for 
said indoor unit (202) and a supply voltage for said 
outdoor unit (200); 

said supply voltage for said outdoor unit 
(200) is coupled via the center conductor of said 
coaxial cable (222) to said outdoor unit; and 

said tone signal is siqaerimposed on said 
supply voltage for said outdoor unit (200). 

The apparatus redted in claim 8 wherein: 

said indoor unit (202) indudes a power sup- 
ply (232) for generating various stqDply voltages for 
said indoor unit (202) and a supply voltage for said 
outdoor unit (200); 

said supply voltage for said outdoor unit 
(200) is coupled via the center conductor of said 
coaxial cable (222) to said outdoor unit (200); and 
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said encoded gain control signal is superim- 
posed on said supply voltage for said outdoor unit 
(200). 

1 3. The apparatus of claim 1 wherein: ^ 

said gain controlling means includes a gam 
controllable RF amplifier (106). 

14. The apparatus of daim 1 wherein: 

said gain controlling means is a controllable fo 
attenuator. 
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